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Introduction
China has experienced remarkable economic growth in the past two decades and a significant proportion of its population has seen large increases in their standard of living.
The traditional focus in economics has been to use indicators such as the Gross Domestic
Product per capita to measure well-being. Based on this metric of well-being, one might expect large increases in the life satisfaction of the population in China form the 1990s
onwards. Yet, somewhat paradoxically, there is no evidence of an increase in life satisfaction of the magnitude that might have been expected to result from the fourfold improvement in the level of per capita consumption that has occurred (Brockmann et al. 2009; Easterlin et al. 2012 ). Another paradox regarding happiness levels in China is that despite having an urbanrural income ratio that exceeds 3:1, average happiness is no higher in urban than in rural China and is actually lower (Knight and Gunatilaka 2010a) .
While much attention in economics has focused on the issue of whether money makes people happy and relative income comparisons (e.g., Easterlin 2001; Clark et al. 2008; Stevenson and Wolfers 2008) , there is also a large literature on the determinants of subjective well-being (SWB) that suggests roles for several other factors. These include unemployment, poor health and relationship breakdowns (e.g., see Diener et al. 1999; Frey and Stutzer 2002; Dolan et al. 2008 , Akee et al. 2015 ).
There have been several studies of factors affecting SWB in China that use large datasets that are broadly representative of the general public. The majority of these studies focus on urban residents (Appleton and Song 2008; Smyth et al. 2010; Wang and VanderWeele 2011; Jiang et al. 2012; Huang et al. 2015; Qian and Qian 2015; Akee et al. 2015) . But there have also been a few studies that examine the determinants of happiness for rural residents (Knight et al. 2009 ) and rural-urban migrants (Gao and Smyth 2011; Knight and Gunatilaka 2010b; Nielsen et al. 2010; Akay et al. 2012 ).
In general, the happiness literature has paid little attention to the relationship between physical appearance and SWB. An early study by Diener et al. (1995) found that among college students there was only a small relationship between physical attractiveness and SWB.
Yet, physical appearance is one of the only factors identified by Frederick and Loewenstein, (1999) that can have a permanent effect on altering baseline happiness.
1 For example, with regards to interventions that alter one's physical appearance, enduring improvements of SWB 1 Set point theory predicts that well-being tends to fluctuate around a stable level over time (Cummins, 1998; Fujita and Diener, 2005) . In response to positive events, an individual's well-being might rise transiently but then will revert to this stable level or set point. Likewise, after experiencing negative events, an individual's well-being might decline but will eventually return to the set point.
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have been uncovered six months after cosmetic surgery (e.g., Cole et al. 1994 ). In addition, research has documented weight bias toward obese individuals from romantic partners (Boyes and Lattner 2009) and that weight bias increases the risk of depression, anxiety and low self-esteem (Friedman et al. 2005) .
A person's immediate physical appearance can arguably be conveniently summarized using a combination of height and weight. For example, many dating websites typically focus on revealing the values of these two attributes of each individual to prospective partners. It has also been suggested that the body mass index (BMI) is a major factor in determining physical attractiveness for women (Tovée et al., 1998) . To date, only a handful of papers have focused on the relationship between height, weight and SWB in economics and the literature generally focuses on either the link between height and SWB or weight and SWB but not height and weight considered together.
Most empirical studies that have explored the relationship between obesity and SWB (Oswald and Powdthavee 2007; Stutzer 2007; Clark and Etilé 2009; Katsaiti 2012; Forste and Moore 2012 ) find that SWB is significantly negatively affected by obesity after taking into account the effect of all other relevant individual-level covariates such as age and education. Böckerman et al. (2015) , however, finds that the adverse effects of obesity on health and functioning are the primary explanation for the observed negative relationship between obesity and SWB.
There are also several empirical studies examining the relationship between height and SWB that provide mixed results. Deaton and Arora (2009) using over 400,000 pooled observations from the Gallup-Healthways Well-Being Index finds that taller US individuals are happier whether this is unconditional or conditional on socio-demographic and income variables. Carrieri and De Paola (2012) finds that taller men and women in Italy are happier when only basic demographic characteristics (age, marital status, any children) are conditioned upon. However, controlling for economic and health conditions, they find that height is not associated with the well-being of either men or women. Using data from Indonesia, Sohn (2014) finds that for men, some effects of height remain even when accounting for an extensive set of covariates. By contrast, for women, the inclusion of covariates is enough to remove the effects of height on happiness.
Attractiveness effects likely vary greatly across sociocultural contexts. Dion et al. (1990) propose a sociocultural hypothesis that physical attractiveness is less likely to be a salient evaluative cue in cultural contexts where collectivism, rather than individualism, is the basis for the dominant system of values. Plaut et al. (2009) There appears to be a clear advantage to being physically attractive in modern day
China. Although we do not have measures of facial beauty, we use height and weight as proxies for physical appearance in our empirical analysis to examine the link between physical appearance and SWB.
The main contributions of the paper are twofold. First, to our knowledge, the link between height/weight and SWB has not been studied for China before. We present in this paper the link for three distinct samples in China -rural, urban and rural-urban-migrants.
Second, in addition to conventional results based on linear models, a more complete analysis of the link between SWB and height/weight is done using semi-parametric methods. This helps provide a fuller picture of various height/weight combinations that are associated with higher levels of SWB.
The rest of this paper is structured as follows. Section 2 provides information on the data we use for our empirical analysis and presents relevant descriptive statistics. In Section 3, we describe the empirical methods used. Section 4 reports the empirical results. The final section concludes.
Data
The data used in this paper is from the Survey on Rural Urban Migration in China (RUMiC), which is probably the most representative survey on migrant households in China.
It is one of few surveys consisting of three independent surveys: the Urban Household Survey The SWB measure we use in this paper is based on the 12 question version of the General Health Questionnaire (GHQ; Goldberg and Williams 1988) . The GHQ is designed to assess current mental well-being by assessing normal 'healthy' functioning and the appearance of new, distressing symptoms. Prior use of the GHQ-12 as a measure of SWB in the economics literature include Clark and Oswald (1994; and Akay et al. (2012) .
Previous research has shown the GHQ-12 to have good psychometric properties on adult samples in 15 countries around the world in which a total of 11 languages were spoken, including China (Goldberg et al. 1997 ).
We use the Likert scoring method and sum up the answers to 12 questions of the General Health Questionnaire to construct the GHQ-12 measure of mental health. Each GHQ question is coded from 1 to 4. Hence, the lowest score is 12 and the highest is 48. We reverse the scale so that the higher scores indicate higher well-being.
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This paper considers the association between height, weight and SWB for the three distinct samples. We run separate regressions for women and men, since the effect of height and weight might differ by gender. We focus on males and females aged between 25 and 60.
The sample includes all household heads and the spouses of all married household heads.
Descriptive statistics for the three samples are provided in Table 1 .
As was seen in Knight and Gunatilaka (2010a) , in our data, average SWB is higher in rural than in urban China for males, despite the fact that average per capita household income is more than three times higher for urban males. Unlike in many Western samples, the proportion of obese individuals (BMI ≥ 30) is not high, although 15.8% of urban females and 25% of urban males are considered to be overweight. The proportion overweight is considerably lower in the rural and rural-urban migrant sample. As expected, the urban sample has considerable more years of education (10.9 for females and 11.6 for males) compared to the rural sample (6.6 for females and 7.7 for males) or migrant sample (8.2 for females and 8.9 for males). Reflecting the one-child policy for urban China that was more strictly enforced, the majority of urban families have one child, as compared to families in non-urban areas who tend to have more children. Across all three samples, the majority of individuals self-report that they have average health or better. Finally, in the rural sample, the lower employment rates (21.5% of females and 38.5% of males) reflect the fact that most rural workers work on farms with a minority engaged in paid non-agricultural work.
Methods
To estimate the relationship between height and SWB, we use the following equation
for SWB that is estimated using OLS: 
In Equation (2), i BMI can be expressed as a continuous variable or as a categorical variable representing the widely used obesity classifications in the public health literature (BMI < 18.5, BMI 18-24.9, BMI 25-29.9, BMI ≥ 30). Both Equations (1) and (2) are commonly used in the literature that was surveyed in the previous section. The results from estimating these models allow us to compare our findings based on data from China with estimates from other countries.
A potential issue in using Equation (1) to estimate the association between height and SWB and Equation (2) to estimate the association between BMI and SWB is endogeneity.
There could exist unobserved factors that simultaneously affect both height/BMI and SWB.
Previous researchers have dealt with the endogeneity problem using panel data or instrumental variables. For example, a good overview of empirical strategies used in obesity research is discussed in Auld and Grootendorst (2011) , who highlight that causal inference in obesity research is very challenging because body weight is an outcome that cannot be experimentally manipulated. As we have neither panel data nor good instruments at our 7 disposal, we focus on the reduced-form relationships in this paper, as well as a more flexible semi-parametric estimation procedure.
An alternative to the reduced-form OLS approach we use in this paper is to estimate the following equation for SWB:
In equation (3), the function (.) f is a continuous but unspecified function of height and weight that is estimated from the data. Recent guidelines released in 2013 by the American College of Cardiology, the American Heart Association, and the Obesity Society highlight the limitations of solely relying on the BMI formula (weight/height 2 ) and suggest the use of a joint approach that is based on BMI and waist circumference as a health risk indicator (Jensen et al. 2014) . The advantage of the semi-parametric approach is that it is able to analyse joint variation in height and weight without imposing any restrictive functional forms.
As discussed in Lee (2014) , such an approach can be useful in combining the two distinct literatures that focus on the effects of height and BMI separately. .
As the model is additively separable and includes a non-parametric component, it is sometimes also referred to as a generalized additive model (GAM) in the statistical literature. This is because it extends a generalized linear model by replacing the linear functional form with an unknown functional form determined by the data. Complicated non-linear problems can be easily accommodated, even for models with many explanatory variables. GAMs are able to accommodate the interaction of two or more predictors in a way that is conceptually comparable to interactions in a linear regression model. The joint smooth function of the predictors can be specified using tensor product smooths which is optimal for variables measured on different scales (Wood, 2006a) . We use this interaction to map out the height and weight combinations that are related to different levels of SWB. When we interact height/weight with income, this model can also provide us insights on the heterogeneous relationship between height, weight and SWB at different income levels.
In this paper, we focus on using a P-splines for performing our empirical analysis (Eilers and Marx, 1996) . P-spline smoothing models are fit using penalized likelihood maximization in which the model likelihood is modified by the addition of a penalty for each smooth function, penalizing its 'wiggliness'. As discussed by Eilers and Marx (1996) , when a large number of equally spaced knots and a large number of splines are used, the primary role 8 of the basis function is to serve as a convenient smooth interpolation device. The choice of the smoothing parameter λ or the amount of smoothing that is applied to the data can strongly affect the fit of the model. The smoothness of (.) f is calculated with the aim of optimal balance between the fit to the data versus a penalty for excessive "wiggliness" of the functions. In this paper, we estimate the smoothing parameter using a restricted maximum likelihood (REML) approach (Ruppert et al. 2003; Wand 2003) . The mgcv library (Wood 2006b ) in R is used to estimate the models.
Results
The simple descriptive relationships between height and SWB as well as between BMI and SWB are provided in Table A .1 in the appendix, where only controls for provinces are included. These results help provide an initial overview of whether taller people have higher well-being and if obese people have lower well-being.
Similar to the literature discussed in Section 1 of the paper, we find statistically significant unconditional associations between height and SWB. The inclusion of covariates, however, is enough to reduce the magnitude of the associations and remove statistical significance in all but one instance. In examining the relationship between height and SWB (Table 2 ) when other individual characteristics are conditioned upon, the only significant association we find is for male migrants, where a 10 cm increase in height is associated with a 0.43 point increase in the GHQ-12 score (which is equivalent to 1.1% when expressed as a percentage of the mean for male migrants). The signs of the other coefficients in Table 2 are, in general, as one would expect. Individuals with higher household income, education, who are married and very good health have higher SWB.
When expressed as a continuous variable, BMI appears to have a more significant relationship with SWB in China (Table 3 ) than height does after conditioning on individual characteristics. For rural males, as well as urban males and females, we find small, positive and significant associations between BMI and SWB. For example, for urban males, a one point increase in BMI is associated with a 0.093 point increase in the GHQ-12 score.
However, when using standard BMI cutoffs to denote the overweight and obese (Table 4) , the results change dramatically and the previously found statistically significant associations are no longer significant. Instead, only the coefficient for the obese for female migrants is found to be weakly significant at the 10% level. As can be seen in However, the BMI approach necessarily imposes functional form assumptions. In order to relax the parametric assumption, we turn to the semi-parametric results based on Equation ( there is a slight positive gradient in weight which suggests that holding height constant, heavier urban males have slightly higher levels of SWB. These results are inconsistent with the literature that is primarily based on Western samples, which generally finds that SWB is negatively associated with obesity. Yet, these results are reasonable when one appreciates the role of feasting and drinking in the context of China. The practice of yingchou (work-related 7 We also estimated the models presented in Tables 2 to 4 excluding health as anthropometric measurements are likely to be related to health. This allows us to estimate a total effect of height or BMI on SWB. In general, for the regressions involving SWB and height, the results are quite similar but the coefficients on height are marginally larger when health is excluded from the model. A similar pattern can be seen in the regressions involving SWB and BMI, although for urban females, the coefficient on BMI loses its significance and is smaller in magnitude.
banqueting and entertaining) has long existed in Chinese history. Since the Song dynasty (960-1279), men have relied on this cultural scenario to develop networks and advance their interests. The alcohol consumed at dinners and banquets in contemporary China has maintained its historical role in establishing the bonds of trust that allow Chinese men to negotiate and cooperate with one another (e.g., see Uretsky 2008) . Gaining weight is likely a simple reflection of attending many yingchou sessions and weight is therefore likely to be positively correlated with a man's social standing in urban China. In addition, for men, a high income "represents the essence of masculinity: the higher the income, the more superior his manliness" (Hinsch 2013: 163) . This is especially true in China since China was still a very poor country until only 30 years ago. One of the famous slogans used when China started its economic reform in 1978 was that "getting rich is glorious." Being overweight or obese is therefore not stigmatized as long as one is rich and it can be viewed as indicating a lack of wants. In Figure A .1 (top panel) in the appendix, the iso-contour plot reveals that there is a group of men with middle/high incomes that have high levels of SWB, despite being obese (BMI > 30). However, there are also some women who are below 1.60 meters tall and who weigh more than 65 kg that have higher levels of SWB. Based on BMI classifications, these women will be considered overweight or obese. As for urban men, these results for urban women could be a reflection of the yingchou culture and their economic success. Although the family burden has traditionally been on the shoulders of the Chinese men, with the large influx of women into the professional labor force following China's rapid economic development, many women were expected to join their male colleagues in frequent guanxi-building banquets (Mason, 2013) . 8 As can be seen in the bottom panel of Figure A .1 in the appendix, 8 In essence, guanxi can be defined as being about building a network of mutually beneficial relationships.
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BMI plays a secondary role to household income in determining levels of SWB for urban women; a higher income is associated with higher levels of SWB regardless of one's BMI value. This interesting finding reflects the fact that many Chinese females are playing a more and more important role that goes beyond their traditional family roles.
To summarize, both a standard OLS approach and a semi-parametric approach suggest a rather unusual result for urban Chinese men and women. Based on the standard OLS approach, we find that urban men and women who have higher levels of BMI are found to have significantly higher levels of SWB (Table 3) . Being in the overweight or obese category incurs no penalty on SWB (Table 4 ). The semi-parametric approach helps further clarify our understanding of this result. For urban males, there is a clear correlation between weight and SWB across all levels of height ( Figure 3 , top panel). For urban females, the weaker statistically significant association between BMI and SWB found in the OLS approach (Table 3 ) is a result of two competing forces that are made clear in Figure 3 (bottom panel). While there is evidence that having a proportionate body size and being physically attractive by Western standards is related to higher SWB, at the same time, being overweight or obese has no adverse consequences on SWB if this is a result of having higher income.
Conclusion
The relationship between physical appearance and SWB has not been a focus in the happiness literature despite the billions that are being spent in the beauty and cosmetics industries every year, and evidence that permanent improvement in one's physical appearance can change one's set point of individual well-being. In this paper, using height and weight as a proxy for physical appearance, we attempt to fill this gap in the literature by examining the link between physical appearance and SWB for three distinct samples in China.
As China has recently undergone rapid economic transformation in the urban areas, this empirical exercise is particularly interesting because it can highlight how changing social norms have affected the relationship between physical appearance and SWB.
For the rural and migrant samples, we find that for both men and women, big and tall individuals have higher levels of SWB. This is consistent with the notion that the strong are better off when more labor intensive work is the norm. For the urban sample and for urban males in particular, no well-being penalty is found for being obese. It is very likely that the unique Chinese cultural practice of guanxi building banquets and feasting is behind this finding. Previous results seen in the literature based on Western samples suggest that obesity is related to lower levels of well-being. As China continues its rapid economic growth and 12 takes its place as the largest economy in the world, it remains to be seen if Western ideals of beauty and physical appearance will eventually become more important in affecting wellbeing levels in China.
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